Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.028; wR factor = 0.072; data-to-parameter ratio = 12.6.
In the title silver(I) coordination polymer, {[Ag 2 (C 6 H 5-N 2 O 2 ) 2 (H 2 O) 2 ]Á2H 2 O} n , the [Ag 2 ( 2 -H 2 O)(H 2 O)] cores are extended by antiparallel 5-methylpyrazine-2-carboxylate (L) ligands, forming a novel double-chain structure. Both Ag + cations show a distorted square-pyramidal coordination. Ag1 is bonded to two water molecules, one L N atom, one N atom and one carboxylate O atom from a neighbouring L, whereas Ag2 is surrounded by two L N atoms, two L carboxylate O atoms and one bridging water molecule. O-HÁ Á ÁO hydrogenbonding interactions involving water clusters and carboxylate O atoms link the molecules into a three-dimensional supramolecular architecture, which is further consolidated by weak C-HÁ Á ÁO interactions and -stacking interactions [centroid-centroid distance 3.643 (5) Å ].
Related literature
For related literature, see: Ciurtin et al. (2001 Ciurtin et al. ( , 2003 ; Dong et al. (2000) ; Garribba et al. (2006) ; ; PtasiewiczBak & Leciejewicz (2000) ; Shang et al. (2007) ; Tanase et al. (2006) ; Etter (1990) .
Experimental
Crystal data [Ag 2 (C 6 
Data collection
Bruker APEX CCD area-detector diffractometer Absorption correction: multi-scan (ABSCOR; Higashi, 1995 Symmetry codes: (i) x þ 1; y; z þ 1; (ii) Àx þ 1; Ày þ 1; Àz þ 2.
Table 2
Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2003); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 Dong et al. (2000) use Cu(L) 2 (H 2 O) as a building block for constructing novel one-dimensional hetero-bimetallic Cu(II)-Ag(I) frameworks. Tanase et al. (2006) investigate the magnetic properties of Co(II), Ni(II) and Fe(II) compounds with HL, in structures where L is also involved in intricate supramolecular interactions. In this work we describe how using HL and corresponding silver(I) salts under hydrothermal conditions, a novel one-dimensional double silver(I) framework with Ag 2 (µ 2 -H 2 O)(H 2 O) cores can be isolated.
As is shown in Fig. 1 , the title compound comprises two crystallographically independent silver(I) atoms, two deprotonated ligands L, one bridged coordinated water molecule, one terminal coordinated water molecule and two lattice water molecules. Ag1 is five-coordinated in the square-pyramidal geometry by two coordinated water molecules, one L nitrogen atom, one nitrogen atom and one carboxylate oxygen atom from a neighboring L. The coordinated water molecule O5 occupies the apical site and the other four atoms occupy the plane with the mean deviation of 0.0463 (1) Å. Ag1 lies above the plane at a distance of 0.3523 (2) Å. Ag2 is also five-coordinated in the square-pyramidal geometry by two L nitrogen atoms, two L carboxylate oxygen atoms and one bridged water molecule.
There exist two kinds of crystallographically different L ligands which make a dihedral angle of 13.786 (2)°. These ligands, in anti-parallel pairs, alternatively link Ag 2 (µ 2 -H 2 O)(H 2 O) cores, forming a novel one-dimensional double chain structure along the crystallographic [101] direction. The distances of Ag2-O5 and Ag2-O4 are longer than other Ag-O distances (Table 1) . However all the Ag-N and Ag-O bond distances fall in the normal range.
The formation of this novel framework also reveals great potential in constructing silver(I) frameworks with HL. Solvent water molecules are key because they greatly affect the coordination geometries. Interestingly, although several Ni(II), Co(II) and Cd(II) compounds with HL have been prepared from solutions in water (Garribba et al., 2006; Shang et al.,2007; Ciurtin et al., 2003; Ciurtin et al., 2001; Ptasiewicz-Bak & Leciejewicz, 2000) , such arrangement of different metal(II) coordination geometries induced by coordinated water molecules are not observed. This may be ascribed to the flexible and varied coordination geometries of silver atoms, i.e., a metal-directing effect.
The one-dimensional double chains of the title compound are extended into a three-dimensional supramolecular architecture by nine O-H···O hydrogen bonds ( Table 2 ). The detailed environments of the O-H···O interactions are represented in Fig. 2 . Lattice water molecule O7 acts as hydrogen bond donors to lattice water molecule O8 forming binuclear water clusters. As shown in Fig. 3 , O-H···O hydrogen bonds from carboxylate oxygen atoms and lattice water molecules link the chains into a two-dimensional supramolecular sheet: O8 acts as hydrogen donor to two carboxylate oxygen atoms (O3 and O4) forming a C 2 2 (4) ring (Etter, 1990) and one carboxylate oxygen O1 of neighboring L ligands. O7 also acts as hydrogen supplementary materials sup-2 bond acceptor to O5, O6 and acts as hydrogen bond donor to atom O3. Additionally O5 is also hydrogen bonded to O2 forming a strong O-H···O hydrogen bond, further consolidating the supramolecular sheet. Neighboring sheets are assembled into a three-dimensional supramolecular architecture by O6-H6B···O1 and O7-H7A···O8 hydrogen bonds (Fig. 3) .
Besides classical O-H···O hydrogen bonds, also weaker non-classical C-H···O hydrogen bonds are observed (geometric details in Table 2 ), further extending the title compound into a three-dimensional supramolecular architecture. Additionally π-π stacking interactions are also be observed between two pyrazine groups with a distance of 3.643 (5) Å, which also help to stabilize the supramolecular architecture. The detailed environment of C-H···O interactions are also represented in Fig. 3 .
2H 2 O} n (I) was prepared under the hydrotheraml conditions. AgNO 3 (0.2 mmol), 5-methylpyrazine-2-carboxylic acid (0.2 mmol) was added into a 25 ml reaction vessel. the reaction vessel was then sealed and subsequently placed in an oven for 140 h at 120°C. The well shaped colorless block crystals suitable for single-crystal X-ray diffraction analysis can be obtained.
Refinement
H atoms of water molecules were placed in calculated positions as riding atoms attached to non-riding atoms with O-H distances of 0.85 Å and with U iso (H) = 1.5U eq (O). H atoms bound to C atoms were placed geometrically and refined using a riding model with C(methyl)-H = 0.93 Å and C(phenyl)-H = 0.96 Å. The methyl H atoms were treated with AFIX137. Figures   Fig. 1 . A one-dimensional double chain structure of the title compound comprising the Ag 2 O 2 core. [Symmetry codes: A 2 -x, 1 -y, 1 -z; B 1 -x, 1 -y, -z; C x -1, y, z -1.]. Displacement ellipsoids are drawn at the 15% probability level. 
catena-poly[[[µ-aqua-aquadisilver(I)]-bis(µ 3 -5-methylpyrazine-2-carboxylato)] dihydrate]
